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A s tudy w a s c o n d u c te d  w i th th e o b j e c ti v e  o f  g a th e r i n g  
i n fo rm a ti o n  o n  th e s tr e n g th a n d  s ti f fn e s s  p r o p e r ti e s  a n d  
b e h a v i o u r  o f  j o i n ts i n  r a tta n fu rn i tu r e  s u bj e c ted  to v a r i o u s  
k i  n d s  o f  l o a d . Fo u r  ty p e s  o f  j o i  n t  c ommo n l y  fo u n d  i n  r a tta n 
f u r n i tu r e mak i ng i ndus t ry, i . e . , n a i l e d ( N ) , nailed and b ound 
w i th r a tta n r o p e  ( N+B ) , s c rewed  ( S ) , a n d  s c r ewed  a nd b o u n d  
( S+B ) we r e  te s ted  i n  w i th d r a wa l , l a te r a l  a n d  b e n d i n g l o a d s . 
T h e  r e s u l ts s h owed  th a t  i n  g e ne r a l  s c rewed  jo i nt s  w e r e  
s tr o n g e r  a n d  s ti f f e r th a n  n a i l e d j o i n ts . Fu r th e rmo r e , a l th o u g h  
b i n d i n g s  h a v e  i n c re a s e d th e j o i nt s tr e n g th , th e b i n d i n g s  h a v e  
n o t  i mp ro v e d  th e j o i n t s ti f fn e s s  a g a i n s t  th e a l l ty p e s  o f  
l o a d , e x c e pt th e s i d e b e n d i n g l o a d . R e g r e s s i o n a n a l y s e s  s h owed 
th a t  th e ra tta n s p e c i f i c g r a v i ty h a s  s i g n i f i c a n tl y  i n f l u e n c e d  
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t h e  w i t h d r a w a l a n d  l a t e r a l s t r e n g t h . Th e r e s u l t s  o f  th e 
a n al y s e s  have a l s o p ro vi d e d  s ome i n s i g h t s  e s p e c i a l l y  o n  h o w  
t h e  n a i l s , s c rews  o r  b i n d i n g s  w e r e  c o nt r i b ut i n g t o  t h e  
s t r e n g t h  a n d s t i f fn e s s  p r o pe r t i e s  o f  t h e  j o i n t s . T h r o u g h  t h i s 
k n ow l e d g e , t h e o r e t i c a l  mod e l s we r e  d e v e l o p e d  fo r p r e d i c t i n g  
t h e  b e n d i n g a n d  s i d e b e n d i n g r o t a t i on a l  s t i f fn e s s e s  o f  t h e  
j O i n t s . In t h e  f i r s t  mod e l , t h e  b e nd i n g s t i f f n e s s  w a s  
p r o po r t i o n a l  t o  t h e  w i t h d r awa l s t i f fn e s s  o f  j o i n t .  T h e  s e c o n d  
mod e l  s h owed t h a t  t h e  s i d e b e n d i n g s t i f fn e s s  wa s m u c h  
d e t e r m i n e d  b y  t h e  b e n d i n g p r o p e r t i e s ( El )  o f  t h e  e m b e d d e d  
f a  s t e n e r s . B e s  i d e i t s p r e d i  c t  i v e  f u n c t  i on s , t h e  t h e a  r e t  i c a  1 
mod e l  s we r e  e n vi s a g e d  t o  b e  a b a s i  s fo r f u t u r e e f fo r t s  t o  
d e v e l o p b e t t e r  r a t t a n  j o i n t i n g me t h od s . 
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It has been conventionally agreed that the overall 
performance of any engineering structure such as a bridge, a 
roof truss or even a furniture frame, is very much dependent on 
the behaviours of its joints or connections. Many studies have 
been conducted to investigate the behavi our of steel, conc rete 
and timber structures. However, virtually none is done on 
structures made from rattan. Rattans are connected and made into 
structures mainly for making furniture frame. By understanding 
the behaviour of its joints, a rattan furniture design could be 
engineered for optimum performance. 
Rattan, a word deri ved from a Ma 1 ay term I rotan I 
(Whitmore, 1973) is referred to spiny climbing plants belonging 
to a large subfamily of palms known as the Calamoideae (Uhl and 
Dransfield, 1987). There are about 600 rattan species arranged 
in 13 genera (Dransfield, 1992). However, only a small portion 
of the entire species are commercially used. For instance, there 
are 104 species of rattan in Peninsular Malaysia, but only 20 
species are being utilized (Chao and Daljeet, 1985). 
2 
Rattan enters world of commerce as whole poles and in 
split forms as cores and skins. Being cylindrical and uniform in 
shape. light in weight but strong. pliable and durable. they are 
excellent materials for various end-products. The large-diameter 
D18 mm) rattan poles are used mainly for making furniture 
frames (Plate 1) while the small-diameter (<18 mm) poles are 
woven into baskets and utility boxes (Plate 2). The split 
rattans such as skins and cores, beside being used for the 
wrapping of rattan furniture joints, are also used in wicker 
works and for making handicraft items (Choo and Oaljeet 1985; 
Win and Jumogot, 1991; lORC. 1992; 8asu, 1992). 
The rattan furniture manufacturing industry in Malaysia 
has grown significantly in the past decade. The export values of 
rattan furniture has increased from a mere RM 2.8 mi 11 ion in 
1980 to RM 90.4 million in 1993 (MPl Malaysia, 1994). However, 
despite these delighting figures, the quality of the furniture 
produced is st ill cons i dered lower than those manufactured in 
the Phil i ppi nes, Hong Kong and Si ngapore. Many aspects of the 
local manufacturing industry need to be improved in order to 
obtain better quality rattan furniture. The strength and 
stiffness of rattan furniture is one aspect to look into. 
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Pla t e  1. A R a t t a n  Dining C h a i r  
It h a s  been a commo n p r a c t i ce a m o n g  t h e  r a t t a n  fu r niture 
ma nufactu re r s  i n  Malays i a  to b u i ld r a t t a n  f u rni ture acco r d i n g t o  
aesthet i c  v a lue w i t h  l i t t l e  a t tention g i ven t o  t he fur n i ture 
s tren g t h  c h a r a cte r i s t i cs .  The des i g n s  a re i m i t a ted f r om t h o se 
found i n  i nt e r n a t i o n a l  m a gaz i nes a n d  s o met i mes alte red t o  meet 
the taste o f  loc a l  consumers . Even i f  a des i gn h a s  been p r oven 
to survive tremendous load and misuses (because it is over-
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designed), the lack of knowledge often leads the manufacturers 
to use rattan and fasteners of incorrect properties. As a 
result, the furniture would not pe rform as expected and 
furniture of a same design would not behave similarly, from the 
engin eering po i nt of view. 
Plate 2. Rattan Baskets and Utility Box 
